Advances in Applied Mathematics BIF$(2%3f&, 2022, 11(2), 825-835 Hans X
Published Online February 2022 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.112088

—RFEFRE - 8% - FIFEYERER
MAFth

L
TN K, WRT RN

Weks . 20224F1 230 FHBER: 202242 H21H; KA HM: 20224F228H

wm B

AR T —RERIRR - B - FEYERE, SHRREHT T ER TS EAR . BRI RR
B, W SEER IEPE R 2L dHopf) SCR AR, BEERATAFHTEEN b O BAEW T Hopf
DX TT RS X AR R . SEENSERGERER %, HERRFFIHEYMIEE
WIESHBHSHELEMRKR. AXERF BT HBER RN FIHEYRECE R ER .

XKigid
BIr, FIFEY), W, Hopfs)3Z, Rtk

Dynamic Analysis of a
Nitrogen-Phosphorus-Phytoplankton
Model with Delay

Kaidong Niu

Wenzhou University, Wenzhou Zhejiang

Received: Jan. 23", 2022; accepted: Feb. 21%, 2022; published: Feb. 28", 2022

Abstract

In this paper, we propose a nitrogen-phospho-phytoplankton model with time delay and the mod-
el is analyzed theoretically and numerically. The theoretical analysis shows that delay can desta-
bilize the stability of the positive equilibrium of the model via Hopf bifurcation. Then we calculate
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the bifurcation direction of the Hopf bifurcation and the stability of the periodic solution by using
norm form and central manifold theorem. The numerical simulation results are consistent with
the theoretical analysis, and the results show that the amplitude of phytoplankton population
density is positively correlated with the time delay parameters. Our results are helpful to under-
stand the effect of time delay on the process of phytoplankton nutrient uptake.
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